Physiological Effects of Citrus Leafminer Phyllocnistis citrella (Lepidoptera: Gracillariidae) Larval Feeding on Photosynthetic and Gaseous Exchange Rates in Citrus.
Feeding damage by arthropods exposes plants to pathogens and interferes with plant physiological processes. Feeding by the citrus leafminer (CLM), Phyllocnistis citrella Stainton (Lepidoptera: Gracillariidae), larva exposes leaf cuticle to the causal pathogens of the citrus canker disease. We investigated the impact of larval feeding on photosynthetic rate (Pn), CO2 exchange rate (Ci), and H2O exchange rate (Wi) in eight citrus cultivars [Citrus mandarins (Kinnow, Seedless Kinnow, Feutrell's early), Citrus sinensis (Succari, Salustiana), Citrus tangerines (Fairchild), Citrus limon (China lemon), and Citrus paradisi Macfad (Grapefruit)] under natural conditions in comparison with control plants protected from larval feeding. The effects on gas exchange parameters were tested by allowing the single first instar larvae per leaf to feed till pupation at the rate of three leaves per plant and 10 plants per cultivar. A consistent reduction in leaf Pn, Ci, and Wi rates with larval development through 19 d was observed in all cultivars except Grapefruit in which all three parameters decreased through 13 d and then increased consistently through 19 d. Reductions in Pn, Ci, and Wi were significantly correlated. All three parameters of CLM-infested plants were reduced significantly compared to their levels in control plants except Pn in Kinnow, China lemon, and Grapefruit; Ci in Grapefruit; and Wi in Succari. Pn was reduced most in Fairchild, whereas Ci and Wi were reduced most in China lemon. The consequences of these physiological alterations in regions with high CLM populations could be even more intense and negatively impact plant health, tolerance to pests and diseases, and yield.